Introduction
Palliative and intensive care appear superficially to have very little in common. On the intensive care unit (ICU), the very latest technological innovation and skill are used to retrieve seriously ill patients from the brink of death. In contrast, palliative care tends to minimise burdensome interventions for individuals in whom death is the expected and accepted outcome. However, an increasing proportion of patients admitted to ICU will die after withdrawal of aggressive treatment and for these patients attention to symptom control, psychological support of families and support for staff become the most important interventions. These aspects of care can be provided by close integration with existing palliative care services or by incorporating palliative care skills into intensive care training. This paper reviews the evidence of current practice around end-of-life care in the ICU and proposes an integrated model between ICU and the palliative care and intensive care outreach teams.
What are the issues in end-of-life care on the ICU? Providing a good death
In the 1990s, the SUPPORT study team reported their prospective observation of over 9,000 seriously ill hospitalised patients. 1 The authors identified over-aggressive management, inadequate pain control and poor communication among a significant number of those who went on to die. There was evidence that physicians were often not aware of patients' wishes around medical care.
The literature agrees that a good death is one which is free from pain and other symptoms but also where the patient retains some degree of control, autonomy and independence. 2, 3 For patients dying on ICU, the last three are difficult to achieve. However, authors suggest delivering treatment which supports the patients' values and beliefs, including appropriate limitation of the use of aggressive treatments. Surveys of patients and ICU nurses suggest a clear overlap in the priority of avoiding prolongation of dying [2] [3] [4] (Table 1) .
For relatives of patients dying on ICU, a good death requires attention to comfort, and more particularly to pain management. 5 Families rate whole-person concerns highly, including feeling that their relative was at peace and retained dignity and self-respect. 6 Increased satisfaction of families is also related to clarity around the processes of limiting treatment, with trials of treatment being explained and withdrawal or withholding of treatment occurring as expected. 7
Identifying patients who may be at the end of life
There is great variability between services and cultures in identification of an end-of-life phase. 8, 9 Around 5% of deaths in the UK and 20% of deaths in the USA occur on the intensive care unit. While this difference might be explained by the greater availability of ICU beds in America or less selective admission criteria, it is likely that they reflect, at least in part, cultural differences in expectations of treatment. Not all of these deaths could or should be predicted, but the proportions that follow a period of withdrawal of treatment are increasing both in USA and Europe. 10, 11 This proportion varies widely between countries, with up to 90% of deaths in North American ICUs happening after decisions to limit lifesustaining treatment. In Northern Europe the figure is lower, at around 50%, and 20% in Southern Europe. 10 predict outcomes of ICU intervention, 13 but they are not sufficiently precise to be helpful in end-of-life decision-making for an individual. 12, 14 Frequently ICU admission really represents a therapeutic trial, with both clinicians and family sustaining hope until it is clear the trial has failed. Only then, which may be very late in the acute illness, will a transition to the goals of palliative care be considered appropriate. 15 There may be an opportunity therefore in communicating uncertainty earlier on in the ICU stay so that active and palliative care can occur together.
Involvement of patients in making decisions
Patients' preferences for treatment may be accessed directly only in a small minority of cases admitted to ICU. Occasionally, a valid and applicable advance decision exists, or patients have a statement of wishes or have discussed their preferences for treatment with close family. The majority of patients (up to 95%) requiring admission to ICU will be unable to engage in discussions about treatment choices, and most will not have discussed their wishes with relatives or recorded them in writing. 16 Offering advance care planning to individuals with chronic progressive diseases is being encouraged but as yet has only been taken up by a small minority. 17 Ideally, in the future, advance care planning in patients with progressive medical conditions may be helpful in respecting patients' wishes around ICU care. Where patients are able to discuss options for treatment, it should be considered that they may have a variable understanding of medical interventions. In essence, they tend to overestimate the likelihood of their success, with optimism on the part of the patient complicit with a reluctance to be pessimistic on the part of the clinicians. 18 However, discussions about treatment that include details of the likely outcome and potential burden can significantly reduce patient preferences for those treatments where the medical benefit is uncertain. 19, 20 
Involvement of families in making decisions
The realisation that active treatment is no longer in the patient' s best interests comes to health professionals, patients and families at different times. Partly this is due to experience and training and partly a sometimes unrealistic belief in what ICU treatment can achieve. Managing the different expectations is challenging. Families want to be involved in decision-making, especially around value-laden decisions such as withdrawal of life support, 21 but they will need to have clear explanations of their relative' s condition and the purpose and limitations of treatment. Their role, and the role of the healthcare team, should be to advocate for the patient, making the decision the patient would have made had they been able. 22 Relatives are able to identify patient preferences with agreement of 80% or greater in situations where the impact of the physical insult is either mild or devastating. 23 However there is a dramatic drop in agreement (down to around 60%) for more ambiguous scenarios associated with long-term physical or cognitive morbidity. In these situations, relatives are more likely than patients to identify the clinical outcome as acceptable.
Several studies have looked at families' needs and suggest that effective, frequent and timely communication increases satisfaction with care and reduces anxiety in bereavement. 24, 25 Insufficient time spent communicating with families results in poor understanding of the diagnosis, prognosis and plan of care 26 and increased conflict. 27 Time spent is not in itself enough. Far more important is the clinician' s ability to elicit and respond to families' views and concerns. Simply, families judge the quality of the discussion, at least in part, by how much time they are allowed to speak rather than encouraged to listen. 28
Involvement of other health professionals in making decisions
ICU nurses often feel frustrated by the medical plan especially when, in their view, conflicting or over-optimistic messages are given to patients or family members. 29 In contrast, physicians are reported to feel the burden of making decisions about limiting treatment and that "it' s a lot easier to say it than to do it." 30 Collaboration between these professionals has the potential to produce better-informed decisions which can lead to greater satisfaction with care for patients, families and the professionals involved. [31] [32] [33] Not surprisingly, inconsistent messages and non-collaborative inter-professional behaviours result in family dissatisfaction. 34 Shared decision-making will reduce the burden of decision-making on senior ICU physicians, but it still usually remains their ultimate responsibility. Three studies of collaborative decision-making involving at least nurses, physicians and family have demonstrated the additional benefits of reduced length of ICU stay and lower costs with no increase in mortality. 31, 33, 35 There is much published on the involvement of other professionals in end-of-life decision-making. Lilly et al included a social worker and a chaplain in their model of family meetings; 31 others have suggested the importance of considering other specialists such as physiotherapists (respiratory therapists) 36 or palliative care clinicians. 37 Involvement of clinical ethicists has been demonstrated to improve satisfaction of both healthcare professionals and families and to reduce length of ICU stay and costs for patients who died. 38
Preventing futile ICU admissions -a role of the Critical Care Outreach team
The Critical Care Outreach Team (CCOT) is classically involved in treating seriously ill patients on general hospital wards and transferring them to the ICU if appropriate. This makes them often central to decision-making about ICU admission from other areas in the hospital, and hence they can fulfill an important role in managing appropriate admissions.
Early initiation of conversations around what is appropriate medical intervention 39 will help establish ceilings of treatments for the acutely unwell patient. This is especially important for patients with severe chronic end-stage organ disease, advanced malignancy or dementia. CCOT may facilitate earlier opportunities for doctors to elicit the patient' s perspective about what they may wish in the event of a catastrophic event. Where medical opinion is divided, or the patient and/or family are pushing for more to be done, the role of the ICU consultant is helpful in providing a clear opinion about the potential benefit, or not, of ICU admission, but CCOT nurses with ICU experience can often add to the understanding of what a stay in ICU really means. They can provide balance to patients and families who may perceive ICU to be the place where magic and hope prevails. They can help everyone to appreciate that 'wanting everything to be done' comes at a high price for some patients.
Establishing time frames and ceilings of treatment clarifies what happens next should treatments fail or are perceived to be insufficient. These important early discussions set out the options and expectations for the patient, their families and medical teams. It allows for the patient and their relatives to prepare for possible death if the clinical situation does not improve, and is an opportunity for close liaison with the palliative care team.
Withdrawal and withholding treatment
Patients identify the avoidance of inappropriate prolongation of dying in their definition of what a 'good' death might look like. 2, 3 There is agreement in the USA and Northern Europe that where treatment is not going to succeed it should be withheld or withdrawn. 2, 40, 41 However, there is wide variation in withholding and withdrawing treatment across countries. 12 Differences have also been measured in what ICU physicians believe they should do and what actually happens, with physicians identifying a significantly greater need for withholding or withdrawing treatment than their practice demonstrates. 11, 26, 42 The ethical basis for withholding treatment is the same as that for withdrawal; however, the practice of withdrawal is often emotionally more difficult for all concerned. In the consensus statement from the American College of Critical Care Medicine, Truog et al suggest that this may result from the more active nature of withdrawal. 40 It is also possible that some ICU treatments, when withdrawn, result in rapid decline and death with a greater requirement for symptomatic medication. This temporal association presents an uncomfortable comparison with the act of euthanasia. However, allowing inevitable death and euthanasia are ethically and, in most countries, legally distinct. It is the intention behind each decision to withhold or withdraw that is critical.
Decisions to limit treatment include discontinuing monitoring of vital signs, withholding cardiopulmonary resuscitation, vasopressors, antibiotics and artificial hydration and removal of mechanical ventilation. All decisions should be considered individually in terms of the benefit and burden to the patient and in the context of the goals of care. In the large, prospective study of end-of-life practices in European ICUs, the Ethicus study group 11 identified wide variation in withdrawal (5%-69%) and withholding (16%-70%) of therapy.
Decisions to remove or reduce mechanical ventilation at the end of life present particularly difficult ethical and practical issues. Differing practices of weaning ventilation from rapid to prolonged are described. Proponents of the former suggest that prolonged weaning prolongs dying and therefore unnecessary suffering. 43 Those in support of prolonged weaning argue that a rapid reduction in ventilation may be associated with more dyspnoea. 40 Extubation is practised by some ICU physicians who argue that there is discomfort associated with the endotracheal tube itself and that there is no ethical justification in leaving the tube in place once a decision has been made to discontinue life-sustaining treatment. 40, 44 However, there is a significant incidence of stridor and laboured breathing in extubated patients which suggests this approach may induce more symptoms than it relieves. 44 There has been concern about the doses of opioids and benzodiazepines required to control dyspnoea and agitation, especially in rapid weaning or extubation, and whether in fact these medications themselves bring about the patient' s death. The principle of double effect holds that the unintended consequence (death) is ethically acceptable because of the intended effect (symptom control). This is a controversial position with which some are uncomfortable. In fact the principle of double effect may not be relevant, as small studies in ICU show that the doses of opioids and sedatives required for symptom control are relatively modest 45, 46 and in dying palliative care patients, these drugs do not seem to hasten death. 47, 48 Given such variations in practice and potential for different interpretations of intentions in withdrawing or withholding life-sustaining treatment, excellent communication between the multi-professional team and the family, and clear documentation of the intent and decision-making process leading to it are paramount.
Case study
Mary was an 81-year-old lady who suffered an out-of-hospital cardiac arrest as a result of an extensive myocardial infarction. She received no cardiopulmonary resuscitation (CPR) for about 10 minutes following her collapse, but 40 minutes of subsequent CPR and advanced life support management by an ambulance team resulted in successful return of her cardiac output.
Her initial management in the ICU included sedation, invasive ventilation, inotropic support and therapeutic cooling. The diagnosis of an extensive myocardial infarction was confirmed with significant ongoing biventricular dysfunction.
Initial discussions with the family included the likelihood that Mary may die as a result of her heart and brain damage, and that if she survived she may be significantly disabled. The family appeared to be somewhat divided with one daughter reluctant to hear negative information.
One week after cessation of cooling and sedative drugs, the patient' s neurological state remained significantly impaired, albeit not fulfilling the criteria for brainstem death. An MRI scan and electroencephalogram both showed evidence of extensive hypoxic-ischaemic damage.
Consensus was reached within the relevant teams that recovery was unlikely. The consultant intensivist initiated further discussion with Mary' s relatives in order to discuss how to proceed with her care. During this discussion, her family described her as being extremely active and in good health prior to her current illness and, for the majority of the family, this meant they felt she would not wish to have her life prolonged at this level of function. One daughter remained keen for active treatment to continue. The family agreed to discuss further among themselves and come back the next day.
The case scenario presents familiar issues that require careful ethical and legal consideration. Achieving consensus that Mary' s acute illness is terminal, or that should she survive she would consider her subsequent quality of life to be intolerable, is a priority. It would seem prudent to request a specialist neurology consultation. There are benefits of requesting such opinions after the initial discussions with Mary' s family; it allows them time to contemplate the information that has been given to them, and it reinforces that the options have been explored carefully and that the subsequent decisions are those of the team rather than of the neurologist or intensivist alone.
Legal frameworks stipulate that when making end-of-life decisions in incapacitated patients, consensus agreement should be sought with the patient' s family. 22 However, it is the clinical team and not the family who must make the ultimate decision, based on what is believed would have been the patient' s opinion if the latter had mental capacity.
This distinction poses challenges. On one hand, we do not want to place the burden of decision-making on the family, yet we need to involve them to gain an insight into the patient' s values, wishes and beliefs. We also need to be alert to family members presenting their own preferences rather than reflecting the wishes of the patient. Such conversations take time and may unfold over days. Problems can arise when clinical commitments make it difficult to allocate as much time as would be ideal; also it is difficult to maintain continuity with communication as consultants rotate through the ICU.
It is also vital that consensus opinion be sought among the clinical staff. As such, all staff involved in caring for Mary should be engaged at an early stage. As with Mary' s family, a mix of opinions may be encountered; encouraging and supporting the airing of such opinions and trying to assimilate these into a consensus plan is challenging.
Ultimately, the achievement of a consensus plan between clinical staff and Mary' s family must be followed by careful implementation in a manner that is acceptable to all. There are extremes of withdrawing therapy, with terminal extubation or weaning at one end of the spectrum and non-escalation of organ support at the other. Each presents its own ethical and bedside dilemmas, and close co-ordination by the consultant intensivists is frequently required. Involvement of colleagues from chaplaincy and specialist palliative care may be helpful.
Palliative care
The World Health Organisation defines palliative care as • providing relief from pain and other distressing symptoms • affirming life and regarding dying as a normal process • intending neither to hasten nor postpone death • integrating the psychological and spiritual aspects of patient care • offering a support system to help patients live as actively as possible until death • offering a support system to help the family cope during the patient' s illness and in their own bereavement. 49 
Symptom control
Symptom assessment usually involves taking a detailed history from the patient to understand the cause and severity of the symptoms. In many ICU patients at the end of life, this is not possible, so physiological variables and behavioural observations are used as surrogate markers, such as heart rate and respiratory rate. The use of validated pain scales such as the Behaviour Pain Scale 50 or Pain Assessment Behaviour Scale 51 may provide more objective records of pain to direct changes in dose of symptomatic medication. Involvement of the specialist palliative care team may be useful when the situation is unclear or symptoms prove difficult to control. Dyspnoea correlates most strongly with tachycardia and tachypnoea 52 and may be treated symptomatically with opioids, with the addition of benzodiazepines to reduce anxiety if necessary. Treatments such as oxygen, corticosteroids and diuretics may be appropriate if they are contributing to symptomatic control of breathlessness. Signs of agitation, anxiety, or behavioural markers of pain which do not respond to opioids and may be caused by general distress, can be treated with benzodiazepines. Specialist palliative care input may be helpful if symptoms fail to respond to usual measures.
Choice of opioid and benzodiazepine varies; it is important for units to use the particular drug that they are familiar with. Morphine is cheap but should not be used in patients with moderate to severe renal impairment as accumulation can result in additional symptoms. Fentanyl or alfentanil are common alternatives in this situation. Drug doses should be titrated against symptoms and escalated in response to documented markers of distress.
Support for families
Patients and families will need support in the form of effective communication as discussed; they may also need psychological support. This is often provided by ICU staff, particularly the nursing staff, with whom they may have spent significant time. Offers of additional psychological support should be made to patients and family members and accessed from the specialist palliative care team and from chaplaincy.
Care pathways to support excellent end-of-life care on ICU Pathways and protocols have been developed to improve the care of dying patients on the ICU. 53, 54 The Care of the Dying pathway developed by the Marie Curie Centre in Liverpool, UK (and hence called the Liverpool Care Pathway) prompts appropriate assessment of symptoms, communication with family and patient if possible, psychological and spiritual support, and support with practical issues such as open visiting, free car parking etc. It acts as a reminder to consider the appropriateness of each treatment in terms of the burden and benefit, and supports the nursing staff in monitoring and maintaining comfort on an ongoing basis.
Stepping down from ICU Some patients are able to transfer out of ICU for their last days but this transition needs to be managed carefully to avoid additional family distress. The initial suggestion of stepping down from ICU is another opportunity to use both the CCOT' s and the palliative care team' s expertise.
This transition is both a physical and emotional one for patients and families, who may feel that this step away from intensive care in some way seals the fate of the patient. A member of the CCOT or palliative care team can be helpful in developing a trusting relationship with the patient and family. Their understanding of sometimes complex family relationships and the emotional journey they have been on, and the communication of this to the receiving ward staff, is important in reducing anxiety around the transition. It is also a good time to explore faith and spiritual needs and to ensure that this key information is also imparted to the ward nursing teams.
For some families who are still struggling to accept the situation, the move from ICU may be seen as an opportunity to seek a different recourse with a new medical team, to try and influence unpopular medical decisions, causing confusion and steering conversations away from the agreed plan. Clear communications between the ward and intensive care consultants is vital and the CCOT plays an important part in relaying the nuances of complex communications, providing a verbal synopsis to busy ward-based teams.
CCOT can also provide practical and technical support. If patients are discharged with an artificial airway, outreach can ensure that specific elements of care such as regular suctioning are continued and maintained. Treatments and monitoring should not be discontinued immediately before transfer, although some changes may be necessary if the step-down ward does not usually have patients with arterial lines or IV opioid infusions. This maybe a very frightening time for both relatives and patients (if they are aware), compounded by the knowledge that there is not the 1:1 or 1:2 nurseto-patient ratio, which may create anxiety about the competence of non-ICU staff. 55 At times the CCOT can bridge the gap and support the patient, family and also ward staff, who may feel overburdened.
Support for families and staff after a death on ICU
Palliative care continues as bereavement care after the patient dies. In practice, most bereavement support from ICU is offered immediately after death or by external agencies. Needless to say, relatives need to be informed of the death in a sensitive manner; they also need to understand the cause of death. Identification of family members who may be at risk of complicated bereavement may be guided by features of the illness and death, features of the bereaved person, their relationship with the deceased and their social supports. Referral to a local bereavement service or requesting permission to call the family doctor and arrange an appointment may be appropriate.
Bereavement surveys suggest ways we could improve the impact of relatives' death on ICU, including skilled communication during the critical illness and after death. Posttraumatic stress-related symptoms are more common among family members who felt information giving was incomplete. 56 These symptoms can translate subsequently to increased rates of anxiety and depression.
ICU staff also have emotional responses to the death of their patients which need to be addressed to avoid burnout or other negative long-term sequelae. 57, 58 Support might include debriefing around deaths, a supportive environment, and access to psychosocial resources. Collaborative decision-making would be expected to reduce staff stress about dying patients.
Conclusion
This review has identified ways to improve the care of patients who may die on ICU ( Table 2 ). Identifying uncertainty of outcome from the time of admission and communicating this to the clinical team and family members is a crucial first step. This may start before the patient is admitted to ICU through the CCOT, and may help to avoid inappropriate admissions. Discussing treatment in terms of time-limited trials with agreed clinical markers representing success or not can help all concerned understand the plan of care, and prepare for withdrawal of treatment if necessary. Attention to symptom control is important, alongside active treatment but in some patients care will shift to comfort care alone. For these patients, attention should be paid to physical, emotional and spiritual comfort; the needs of the family must also be considered. Protocols which remind us of all-important areas of care (including consideration of organ donation which is not part of this review) can support excellent end-of-life care. Supporting the dying patient and their relatives on discharge from ICU ensures that the management plans instigated within ICU continues. After a patient' s death the family and staff will need support and there may be opportunities for the clinical team to develop their end-of-life care further by critical review. 
